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(54) PRODUCTION OF MODIFIED EPOXY COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain the subject composition, excellent in bonding strength, etc., and 
suitable as semiconductor sealing media by coagulating a partially crosslinked rubber-like 
random copolymer latex, regulating the residual volatile content to a specific value, then 
adding and dispersing the regulated latex in an epoxy group-containing compound and 
removing the residual volatile substances. 

CONSTITUTION: A coagulant is added, etc., to coagulate a latex of a partially crosslinked 
rubber-like random copolymer (e.g. prepared by copolymerizing divinylbenzene, etc., with 
butadiene, etc., and/or acrylic acid, etc.) and the residual volatile content is regulated to 5- 
60wt.% by centrifugal dehydration, etc. The resultant coagulated copolymer is then added and 
dispersed in an epoxy group-containing compound and the residual volatile substances are 
removed (preferably to <0.1wt.%) by vacuum drying, etc., to efficiently produce the objective 
composition containing rubber-like particles homogeneously dispersed in the form of particles 
in the epoxy compound. 
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AB The title compns . with good heat and impact resistance, useful for 

adhesives, are manufactured by coagulating partially crosslinked rubber random 
copolymer latexes, adding the resulting coagulated copolymers (volatile 
residue 5-60%) to epoxy resins, dispersing, then removing the residual 
volatiles to give granular rubbers uniformly dispersed in the epoxy 
resins. Thus, divinylbenzene 2, butadiene 67, acrylonitrile 25, and 
methacrylic acid 6 parts were polymerized in water to give a rubber latex, 
which was mixed with alkylated phenols and coagulated with aqueous CaC12, 
dehydrated to water content .apprx.40% to give a coagulated copolymer (gel 
content 82%), 10 parts of which was mixed with 90 parts Epikote 828 (I), 
dispersed at 60°, then vacuum evaporated at 70° to give a 

translucent liquid composition Then, the composition was mixed with 72 parts 
curing 

agent composed of Adeka Hardener EH 220 100, CaC03 95, and Aerosil 200 5 

parts to give an adhesive, then degreased steel plates were bonded with 

the adhesive to give impact-resistant test pieces, which showed tensile 

shear strength 292 and 171 kg/cm2 at 23° and 80°, resp., and 

T-peel strength at 23° 20 kg/25 mm, vs., 210, 180, and 2, resp., 

using an adhesive composed of 100 parts I and 80 parts curing agent, which 

did not have good impact resistance. 

ST rubber modified epoxy resin compn; adhesive rubber modified epoxy resin; 

impact resistant modified epoxy resin; heat resistant modified epoxy resin 

IT Epoxy resins, uses and miscellaneous 
RL: USES (Uses) 

(compns. containing dispersed rubber, as adhesives, heat- and 
impact-resistant ) 
IT Adhesives 

(heat- and impact-resistant, epoxy resin compns. containing dispersed 
rubbers ) 
IT 25068-38-6, Epikote 828 
RL: USES (Uses) 

(compns. containing dispersed rubber, as adhesives, heat- and 
impact-resistant ) 
IT 27754-24-1 31326-29-1 
RL: USES (Uses) 

(crosslinked, containing dispersed rubber, as adhesives, heat- and 

impact-resistant ) 
IT 52037-99-7, Adeka EH 220 

RL: MOA (Modifier or additive use); USES (Uses) 

(crosslinking agents, for rubber-containing epoxy resin adhesive compns.) 
IT 9010-81-5 55340-82-4 64255-97-6 110369-38-5 128338-63-6 



134533-86-1 
RL: USES (Uses) 

(rubber, dispersed in epoxy resins, for adhesives with good heat and 

impact resistance) 
108-31-6D, 2 , 5-Furandione, reaction products with ethylene-propylene 
copolymer 9010-79-1D, Ethylene-propylene copolymer, maleated 
RL: USES (Uses) 

(rubber, dispersed in epoxy resins, for good heat and impact 
resistance) 
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ABSTRACTED-PUB-NO: JP 03026 716 A 
BASIC -ABSTRACT: 

Method comprises reacting 100 pts . wt . of an adduct obtd . by reaction of 
diglycidyl polysiloxane of formula (I) and a polyf unct ional polyallylphenyl of 
formula (II) with ratio of 1 glycidyl gp . in the diglycidyl polysiloxane and 
1-5 hydroxyl gps . in the polyf unctional polyallylphenyl in the presence of 
anionic catalyst and 200-1000 pts. wt . of a bismaleimide of formula (III) to 
the m.pt. of the reaction-produced resin reaching 50-120 deg.C. Rl = alkylene 
or phenylene, each R2-3 = alkyl or phenyl, n = an integer of 1-100, R4 = -0-, 
-CH2-, -C(CH3)2-, -S02- or -C(0)-0-, m = an integer of 0-10 anf R5 = a divalent 
aromatic gp . 

USE/ADVANTAGE - Highly reliable potting resin is mfd. for semiconductors giving 
cured resin with a high glass transition temp., water moisture resistance and 
strength at a high temp. Potted semiconductors are obtd. with excellent solder 
crack resistance, low stress and excellent heat cycle properties. 

In an example, mixt . of 89 pts. diglycidyl polysiloxane with a polymerisation 
degree of 30, 11 pts. o, o-diallylbisphenol A and 1 pt . tr iphenylphosphine is 
reacted for 30 min. at 160 deg.C, to the reaction mixt., is added 700 pts. 
N, N ' -4, 4 ' -diphenylmethane bismaleimide and the new mixt. is reacted for 20 min. 
to give a silicon-modified maleimide resin with a m.pt. of 70 deg.C. A mixt. 
of 100 pts. of the resin, 400 pts. silica powder, 2 pts. tr iphenylphosphine, 
3 pts. aminosilane, 3 pts. SRZn and 3 pts. carbon is transfer-moulded for 3 
min. at 180 deg.C and the moulding is after-cured for 8 hours at 180 deg.C to 
give a moulding with bending strength at ordinary temp, and 250 deg.C of 16.5 
and 6.0 kg/mm2, bending moduli at ordinaly temp, and 250 deg.C of 1270 and 470 
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